F alling is common among people with Parkinson's disease (PD). Because of a common amnesia for falls, capturing falls in real-life is challenging. Despite this challenge, we estimate that about 70% of PD patients experience at least one fall per year 1 , which -according to objective measurements using wearable falls detectors -is about 1.8 times more often than age matched controls 2 . Established risk factors for falling in PD include particularly motor features, such as freezing of gait or balance impairment 3, 4 . The contribution of non-motor symptoms, such as autonomic failure, ophthalmological problems or depression, can be suspected, but is to date much less clear 5, 6 .
In this current edition, Alvarado-Bolaños and colleagues report on the association between non-motor symptoms and fall risk in people with PD. Using a cross-sectional design, they collected retrospective data from a convenience sample of 179 people with PD attending a Movement Disorders clinic in Mexico City. Thirty of these were self-reported fallers (16 of whom were recurrent fallers), and their profile was fairly representative (19 men; mean age 66.7 years), although 13 were surprisingly mildly affected (Hoehn & Yahr stage 1 or 2). Baseline data included presence and severity of motor symptoms (Movement Disorder Society -Unified Parkinson's Disease Rating Scale -MDS-UPDRS) and non-motor symptoms (non-motor symptoms scale -NMSS; and relevant sections of the UPDRS). Bivariate analyses showed that fallers had more non-motor symptoms (mainly in the urinary and miscellaneous domains of the NMSS) compared to non-fallers. However, in a multivariate analysis, non-motor symptoms were no longer predictive of falling; only disease duration and the Postural Imbalance and Gait Disorder (PIGD) type of PD persisted as predictors of falls.
A strength of this study was the explicit focus on a comprehensive range of non-motor symptoms, which were often not addressed in prior falls studies. Indeed, many prior studies purposely (yet wrongly) excluded subjects with e.g. cognitive impairment, so the contribution of cognition as risk factor for falls may well have been underestimated 7 . Other strengths included the relatively large sample size (n=179 -although the number of actual fallers was rather low) and the structured assessment of all participants. Somewhat surprisingly, the hypothesized association between falls and non-motor symptoms could not be confirmed, in contrast to several other studies that did find supportive evidence 5, 6 .
Several methodological choices may explain these findings. First, falling was based on retrospective self-report, so recall bias cannot be excluded. This is particularly vexing since PD patients with the greatest cognitive impairment are conceivable also the one with the highest fall rates. Second, although the NMSS is a validated assessment tool, it provides only a general overview of non-motor symptoms. This scale does not offer an in-depth characterization of the various individual non-motor symptoms, and several potentially relevant non-motor symptoms, such as blurred vision, diminished color or contrast vision and paresthesia are not included in the questionnaire. Unfortunately, the authors did not perform a complementary objective assessment of critical non-motor symptoms such as orthostatic hypotension (using blood pressure measurements after rising, ideally using tilt table testing), visual symptoms (e.g. visual acuity testing) or cognition (using validated scales such as the Montreal Cognitive Assessment). Moreover, there is no description of medication use, other than Parkinson medication. Yet, drugs such as benzodiazepines are an important risk factor for falls, also in PD patients 8 . Third, only 30 patients were classified as fallers, so the power may have been too low for detecting significant group differences.
Another important limitation is that all falls were lumped together. Yet, PD patients fall for a variety of reasons, and each fall type likely has its own associated risk factors. For example, falls preceded by syncope have a very different pathophysiology and set of risk factors 9 than falls that are preceded by freezing of gait 10 and a complex interplay between multiple factors is presumably involved in causing most falls. For example, falling during the night may be associated with bladder dysfunction (nycturia necessitating patients to leave their bed), orthostasis (caused by need to arise after having been recumbent for hours) and gait freezing (which is often maximal at night because of nocturnal off periods, and because many patients walk in the dark as they do not switch the lights on for fear of waking up their spouse, so they cannot visually compensate for freezing). Similarly, falling while climbing stairs may be the result of either visual problems (diminished visual acuity, visual field changes, impaired saccades, or decreased contrast vision), orthostasis (typically maximal when patients reach the top of the staircase), proximal leg weakness, or a combination thereof. An important target for future studies will be to carefully separate the different fall types, and to determine the role of motor-and nonmotor symptoms associated with each of these. These studies should best evaluate falls prospectively with sufficiently long follow-ups, and preferentially assess falls objectively at home using wearable sensors 2 . Also, re-usage of data collected in large PD cohorts may help to clarify fall risk factors at low costs 11 .
The study of Alvarado-Bolaños 12 and colleagues once again underscores the complexity of falling. A better understanding of fall mechanisms, risk factors and their interactions will allow for timely referral and for personalized treatment of patients at risk, thereby reducing the devastating consequences of falling for patients with PD.
